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WEATHER FORECASTING IN .THE UNITED STATES.' 

The above is the title of a volume which has lon been 

weather forecasts have been niado in tlie United Stnt,es 
since 1854 when Joseph Henry began to collect daily 
telegra hic reports at  the Sinit.hson1a.n I n d  t,ut.ion, there 
is but. [ttle in wit.ing to esplain t.ht1 tIct.:ds of t.he proc- 
esses by which daily weather forecasts ure made to-c1:iy. 
Much of the experience of our €orecnst.ers 1ia.s reni:i.i!iccl 

. locked within t,lieir o ~ n  bosoiiis, and dctit,li has destroyed 
' forever much valuable knowledge aiid esperience needrd 

by t.hc science and arb. 
Realizing t.hc need for n writ ten rcccrrd (if such esprri- 

ence and knowledge in this line AS the JVezither Buresu 
possesses, t.he present. Chief of Bme:iu called upon t . 1 ~  
staff oI forcctisteis in Noveiiibcr, 1913, t.0 submit. illns- 
trated essnys on forec.iis t,ing in t.licjse iirlds f itniiliar t.o 
each. 

These essays were t.aken in hanil b j -  ti. board n,ppoiiil ed 
in August, 11J1.4, that has worked- t.hcni oyer uiidcr the 
1eadci:E' of its cliairiiiaii, Prof. A. J. €Ieiirv, ii1t.n it vol- 

as to recrird t,lie rules :ind conridcra.t ions found ~:srful by 
the espericnced foreciist,ers of h i s  1 ~ ~ r e : i . ~ .  

Two preliminary chaptois open tlio work : C'hnpt.er I ,  
dealiii with t,he probleins of at.niosplic~ic niot,ions, 1)zi.r- 
ticnltw 9 p its influenced by the cttrt.h's rcit,:hm, is bb7 C!. F. 
Marvin; Chapter 11, by W. J. I-Iuiiiphreys, de& in :L 
general way with t,he general circulat.ion of the :rt.iims- 
phere aiid present.s, by implicution, R new c1assificatic;n of 
the winds, at  the sniiic time offering sonic iicm dcfinit.ic.)iis 
of old classes. 

The rela.tioii of atmospheric pressure dist4ribut,ion nncl 
of cert.nin well-known bu.roiiietric ci-:iif~~~rtit,iciiis t,o s u b  
sg uent weather is discussed l>y A. J. 11enrp in c.1iapt.ers 
119, IV, and T7,. Chapter IV, on nusilinry ~ressure-clia.ii~e 
charts, will be particularly interest.ing to Eurcipe:ui 1iict.e- 
orologists since it is perhaps the first printed esposi t.ioii 
of American experience with these charts, dthough t.ho 
Weather Buretiu begtin to construct niid use t,lieni ils early 
as 1872. 

The well-niarked weat.her pheiiiiiiieiia, such as cold 
waves, frosts, high winds, fog, siiow, sleet. (Eiskorner), 
ice stornis (glaze or Glatt eis), and thunderstornis, itre 
discussed chiefly by €1. J. Cox, €1. C. Fraiikeiifield, n.iid 
E. €I. Bowie. rhe peculinrit,ies of t.he rout,ine fcircnstiiig 
work for each of the sis forecast, district.s tire discussed in 
Chapters X, XI, XII, by the respective District Pore- 
casters in charge; and t,he test closes w1it.h Chtiptcr XI11 
on long-range forecasts by District Forecaster E. H. 
Bowie, who presents the guiding precepts underlying t.he 
safe, conservative weekly forecnsts now issued by the 
bureau. 

The work is generouslv illustrated by small-scale ninps 
and diagrams, many of them in two colors, t,o the number 
of 200; it also has a short lossary of terms used in this 

desired bv Anierican students of t.he weather. A t  % ough 

unie # whir ' .? i is nieant, t.o aid t,he brginiirr in the iirt. :i,s W G I ~  

work, a selected list of wor E s in English on forecasting, - - 
and an index. 

The editor, Prof. A. J. Henry, states in his preface: 
The book will be a disappointment to those, if there be such, who 

have formed the expectation that it will solve the dificultiea of the 
forecasting problem. The consensus of opinion seems to be that the 
onl road to succemful forecasting lies in the patient and consistent 
stuiy of the daily weather maps. Wherein the book will be helpful, 
however, is in the fact that it gives the experience of those who have 
gone before, md i t  is in this wnse that it will find ib most useful appli- 
cation.-. A.,  jr. 

1 United Stales. Nleatlrcr Bureaw. W.eather forecasting in tl?e riiiterl Stat*. By a 
board compcwd of Alfred J. Henry. chalrmm, IMward H. Uowie, Heirrv J. Cox, Hury 
C. Fraukenlidd. Washington, 1QlO. 350 p. 189 figs. Ir. p. 4'. (m'eatlier I 3 i u e ~  

THE PERSISTENCE OF WET AND DRY WEATHEB.' 

By E. V. NEWNHAM, B. Sc., F. R. Met. SOC. 

[Abstract.] 

In this aper an attempt is made to analyze the rain- 

modcrrn st.stiet.ioa1 methods in order to find out to what 
cst.c?nt tho tenc1cnc.y for wet aiid fino (fair) days to occur 
ill "ru1is" can assist in forecasting rain in the near 
f 11 tslrc!. 

It o m  be shown that! tslie raiilftdl of one da is not inde- 
pei:dent of that! of t.he nest. For crsnmple, t y the law of 
chciiice 41 runs of 6 " riihi days" should be expected a t  
I<cw in 10 yenis and the clintices  re ruther agaiiist n ~ U I I  
of 12 dnys oc.ourriiig at all: iwtually there were l S l  runs 
of 6 and 13 runs of 12 siiecessive "rain clays." 

An c:saiiiinnt.ion of thc rccorcls sliows t,liat tlie climce of 
* '  r:ih day '' is inercnsed somewhat 

ing h c w i  wet.. Tho rccorc-1s 01' A l ~ e r ~ l t w ~ ~  , Kew, iuid Viilen- 
ciii for 1901-1 910 : L i d  of C;:.c:i!l:wic-h for 18s:-1913 have 
1wei1 c.snniitit~c1 in i!ot.:iil. 'I'iw rc!siilt,s sliow tliiit the 
cIi:ii1c:0 oi t,lw siic!cer.:ciii:g c h j -  lwiilg IZ * '  rnin dny " in- 
CT(!;LSC?S svit.ii t.lic! lcligth uf tho run. It. tlocs not appear to 
h:ave. renchntl :; c.otist,:iilt vnlue d't,er it spdl of nine suc- 
w.+irc! " rziiii daj-s" hit .  is still rising slowly. The obser- 
vat,ioiis in tliesc regions arc, Iioswver, t.oo few to warrsut 
m y  cc~11~1usioi~s bcwig drawn as to tjlic precise form of the 
curve ht.re. 

wt?at,liw tlicrc are 110 gromicls for 
t.iolis i i i t~dy hcciiuse t . h  uiiscttled 

of continued clruught hc?ccmic gren 
svc!iithi!r lnsts, ut niiy rate for spells of a len 
iuet wit.11. Wlint 1i:ippens when 
renclies R cluitc abnorninl value 

frill riwor B s of severnl British stations with the help of 

the fnct of tho prcceiling c1al-y hav- 

Tho nut,lior (:liiwliidcs t.lixt (luring zi 

long; and siiiiilarly t,lirbt during fine weather the chances 

it sec?nis rensonnblc to supposo tho probability reaches a 
coilstant Vii1ue.- TI7. i;. R d .  

NEW S6UTH WALES 

By D. J .  bIABES. 

[C'ommonweslth Burean of Meteorology, Melbourne.] 

SOME PECULIABITlES IN THE ANNUAL DISTRIBUTION. 

The nverage annual isoliyetnl chart of New South 
Wales brings out prominently the four main rainfall 
regions, viz, the Great Plains, thc! Mountain Slo es, the 

from west to wst, it  is evidoiit that n considerable area 
comprisi tig t,he Grm t Plains and tlie Tablelands, receives 
:~nnual t,ot,aLs which vnry almost, in proportion to the alti- 
tude.. The rainfall of a country is of course affected by 
tlie proximity to tlie sea as well as elevation; but, not- 
withstanding the rainfall of New South Wales west of the 
mouiitnins is largely controlled by elevation, a very small 
percent:% e of wcstern rain crosses the highlands to the 
coast ail 5 coastal rniiis rare1 penetrate to the western 
districts escep t through the 8nssilis geocol. In  general, 
t.he altitudes of stations on the great western plains are 

Ttrblelaiicls, raiicl t.ho Eastern Areas. Studying t f e chart 

~~ ~ 

1 Piililidied in Quarterly Journal ol the Royal Mettrorologlral Society, Landon, July, 
1810. 42: 159-162. 

2 Rcprinttdfroin pp. 20-21 of "Results 01 rainfall observations made in New Sonth 
Wales during ISoLJ-l914 . . . by H. A. Hunt, .Commonwealth hCAeorologlst." 
Melbourne, 1Y16. 224p.' plates. 291cm. (Australia. Commonwealth Bureau ol 
Meteorology.) 
The sketch ma of physiographic dlstricta of New South Walea (4. I) has been pre- 

pared by the Edif or from the annual Baln Map of Australis. number 553.) Price, $0.85.- . 
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about 500 feet, and of the Tablelands to the enstwrtrd, 
between 2,000 and 3,000 feet. 

Winter. 

FIG. l.-Physiogmphic provinces 01 New South Wales. 

Considering the various subdivisions of tlie Stnte-vix, 
those used mostly for meteorological purpose-it is sccn 
that the Western Division, or that section with the lemt 
altitude, has an average annual rainfdl varying hetween 
6 inches (on the far  northwestern borders) to about 19 
inches in the vicinity of Mogil and Collarenebri iiii the 
northeast corner of that division). The majority of tlie 
stations, however, possess yearly rwiiounts of from s to It! 
inches. 
The Riverina ranks next as an area of compar:~tively 

low rainfall, the average for the whole division bein.. zhout 
16) inches, and the estremes from 11 inches atr%ctude 
to 23 inches at  Howlong. 

A division with only 2) inches more, on the average, 
than the Riverina is tlie Central-Western Ylain, viz, 19 
inches. There is more uniformity in the rainfnll of this 
district than in the case of the preceding ones: tlie lowest 
average aniount being 15.83 inches at  Carinda, and the 
hi hest 24.35 inches at Gilgandra. 

%ext in order of amount conies the Northwestern 
Plains, with an average of 22.22 inches, and a range in 
extrenies of about 73 mches. If these four divisions are 
considered as constituting the Great Plains, the average 
of the whole area becomes 16.24 incheB. 

From the Great Plains to the Slopes there is an appre- 
ciable increase of about. 8 inches in the rainfall, the 
Northern Division receivmg most, vis, 27.86 inches, as 
against 24.23 inches for the central portion and 23.97 
for the southern parts. 

The highest annual averages on the Slopes are 38.12 
inches at  Tumbarumba and 30.96 inches at Tumut, both 
on the Southwestern Slopes. So that, taking the lowest 
rainfall in the State, viz, 5.46 hches at Mokely, and the 
largest on the Slopes, 53.59 inches at Laurel Hill, near 
Batlow, there is an extrenie range of 47.13 inches. 

Working up the Slopes to the Tablelands, the rainfall 
increases considerably, but more so on the central and 
northern than in the southern parts. The mean average 
of the whole of the Tablelands 1s 31.40 inches. Kiandra, 
on the Southern Tablelands (Australian Alps), with an 
altitude of about 46.40 feet, has the heavlest fall, vis, 

64.11 inches. A remttrkable peculiarity in regard to this 
total is its reat predominance over that of near-by 

totals on the Tablelands. These disparities are mainly 
due to the geool.nphica1 aspect of the respective stations 
in relation to &e source of the rainfall. 

Coonia, wliici k has only 19.13 inches, one of the lowest 

and there 9 ore nearer to the Pacific. Oce.an, there is a 

tan, aiid the Sou& Coltst. Of these the hortli Coast b is- 
maximum amount! being recorc ? ecl at  Bilanibil, 80.03 

THE COASTAL REGIONS. 

Workin st,ill fart.her eastward to the coastal regions, 

nittrked increase in the aniount of rainfall. This tract of 
the State-which covers an mea of 29,734 square miles- 
is subdivided int.0 four main districts, viz, the North 
Coast, t,he Hastinov Hunter aiid Maiiniuu, the Metro ioli- 

trict has the largest annual aver we, viz, 50.30 inches, the 

inc.hes. The snizllleat is in the neighborhood of Grafton, 
some miles iidand. 

SEASONAL RAINFALL DISTRIBUTION. 

The foregoing no t.cs 011 tlw aiiiiusl rain varirltions 
deserve careful considerntion from mi economic stnnd- 
p i n t . ,  I)ut a knowledge of the rnin distribution bhrouvh- 
out. t.lio yeiir is most inipnrt.:liit, and is in fa.ct essentini‘to 
11 t . i~ie  c~sbimnt.ion of t.ho ecoiinmic possibilities of t,he 
st.a:c. 

The iiwin controlling f;ictnrs in tlie seasonal dist.ribu- 
t,ioii of rnin 1i:ive been discusscd for Bust.ralia in geiicrrtl, 
in t.hr roluiiie “Cliniat,e mcl We:i.t.lier of Austriilin, ” 
rccciit.lg puhlished by the Mebei~rdogid Bureau, alld 
liere it niay lie of interest, t.o ivc fuller cletnils respecting 

hrcn coiiipilcd, and will nfford tlat,a for a closer study of 
t.he i+ffwt,s of the various )ressurc‘ systeiiis peculiar to the 

of the rainfall with the physiographic features of the 
State. 

T d e  1 shows the normal annual tnd normal seasonal 
rnilifall in each of the 30 districts into which t’he State 
hna heen divided, mcl gives the percentage of the yearly 
fall rewrcled in crtcli season. 
TABLE L--Nornial annual and 8 t M O i l d  rciinfalls o Neiu South Tales, 

Xcw Yout.li Wttles. The fol s ov:ing table has t,lierefore 

rrspehvc SCiIso118, and 1 or the correction [correlation ?] 

in inches and percentages of the a m u a  If falls.a 

Trans-Darling North.. ...... 
Trans-Ilarlin South. ....... 
Cis-DarIinl: P$urth.. ......... 
Cis-JJ:Xhg South.. ......... 
Uppcr Rogan.. ............. 
Lnwcr hIsr unrie 
\\restc;wvy&. ....... ::::I:::: 
East Gwpdir. ............... 
hIrnde\vars ................. 
Liver 001 l’laiiis.. _. _ _  __. __. 
\Vest%ew E laud.. ....... 
East New E z a u d  .......... 
Clarciico. ................... 
Ora r. ....................... 
Manning. ................... 
IIuiitsr ...................... 
Cudgeyy .................. 
Centra P atcnu ............. 
Warrumbungles Hlghlands.. 

8 dmy ..................... 
dpenn.  .................... 
Illuwnrra.. .................. 
South Coast.. ............... 
Upper Miirri~ml~irlg~~?. ...... 
Snowy Mountains.. ......... 
Jugimig ..................... 
Tumut.. .................... 
East Rivsriua.. ............. 
West Riverim.. ............ 

American readers. 

Warren Lo\vlands.. ......... 

a The “points” of the orlgiml tables are here stated as inches lor the convdenca of 
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An inspection of the table shows, for example, those 
areas which are indebted to the Summer iiionths (Deceiii- 
ber Jan& and February) for most of their rainfall 
aud t h o s e g k h  owe inost to the Fall and Winter. 

In the followin subdivisions Suiiinier is the wettest 

Bogtm, Lower Macquarie, West Gwytlir, East Gwy ir, 
Mandewars, Liverpool Plains, West, New Englaiid, E& 
New England, Clarence, Manning, Cudgegong, Wurnini- 
bungles Highlands, Warren Lowlancls, and Upper 
Munumbidgee-roughly speaking, aU the nor them half 
of the State. 

The Fall or Winter is best favored in Trans-Dnr- 
ling South, Cis-Darling South, Ornm, Hunter, Central 
Plateau,. Sydney, Nepem, IUawarra, Sout.li Coast., 
Snowy Mountain, Juaiong, Tumut, Enst Riverina, and 
We& Riverina-niosay i n  the southern 11al.f of New 
South Wales. 

In no instance does the Spring raiiif all predoiiiinat,e, 
although in tlie majority of cmes it esceeds 20 per cent 
of the annual. Tlie siiiallest percentage in Spring is 
experienced in the Clarence subclivisioii, where i t  n.niounts 
to only 16.6 per cent of the nnnud totd.  Tiic greatest 
in this season occurs on the Snowy Momitabns, with 23.4 
per cent. 

The laroest Siimnier percentage is 30.7 per cent in 
East New England and tlie least, 17.9 per cent, on the 
Snowy Mountains. 

In the Fall, during which the rainfall is perhaps the bcst 
distributed, tlie greatest percentage fdls in tlie Illiiwarra 
district-viz, 33.5 inches-and the le&, 21.3 per cent., in 
West New England. 

Winter, the seasoii of southern rains, has 32.4 at. 
Jugiong as its largest percentage and 13.9 per c.ent, t.lie 

a mason: Trans-Dar K ing North, Cis-Darling North, Up ~ e r  

least, in East New England. It wi l l  be seen that in the 
latter district tlie two extremes are experienced, both in 
Suniluer and Winter. 

Monsoonal and Antarc.tic influences, acting either sep- 
arately or in combination, are responsible for the rainfall 
in New South Wales. The iiionsoonal rainstorms favor 
as their period of operation the warm months of the year 
and mostly &ect northern districts, while the Antarctic 
disturbances, although perennial, are in their best form 
during the Winter ~ind veld their largest falls in southern 
areas. 

“ACT OF GOD” DEFINED.’ 
Tlie term “ act of God,” as applicable to the question of 

dtmiiyp,  has received n rariety of definitions. 
Sonie courts hold such acts to be t,liose occasioned 

esclusively by the violence of mture, such as floods, 
lightning, tornado, earthquake, and the like. Another 
phase of the saiilc idca is t.lie st,ateiiient that it is a dis- 
d e r  with w1tic.h the agency of iiinn had nothin- t.0 do. 
Everyone, howxer, is supposecl to take reasonahe pre- 
c:iu t,it.ms, such 11s t i  priitlmit, 111:111 woulcl t.nke in like cases. 
Then if the nct of nature causcs loss iintl daiiinge, there 
is 110 .c\.rong aiid no lkbility can attncli to any one. 

A coml)rrhci~sive clefnition of I‘ ac,t of God” is found 
in the case of ‘Cinit,ccl States 21. Ihisas ,  etc., Ry. Co. 
( 1 Y D  Fcrl., 471, A X ) ,  iis follows: 

An inevitable accident wMrh could not haw been foreseen and pre- 
vented by the esercise of that degrcc of diligence which reaeonable 
nim \vould exercise under like conditiom and without any fault 
attributallo to the party suuglit Do be held responsible. 

See also 1 Corpus Juris, 1177, aiid cases cited. 
* Frwa “i:echm?tion Record,” \Vnshington, September, 1916, No. 9,R 398-9. 


